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(54) Snowboard binding 

(57) A snowboard binding mechanism for securing 
a snowboard boot to ia snowboard includes at least one 
moveable engagement member having an open posi- 
tion and at leiast one closed position. When in the closed 
position, the engagement member is biased toward the 
open position. As a result, when a snowboard boot is 
not disposed in the binding mechanism, the binding 
mechanism automatically moves to the open position. 
The engagement member may also function to compen- 



sate for snow, ice or debris accumulated beneath the 
boot. A non-metallic heel hoop may be adjustably 
mounted to the base of a binding for movement in a for- 
ward and rearward direction relative to the base. The 
heel hoop is mounted at a location on the base such that 
no portion of the heel hoop extends forward of the en- 
gagement member. The heel hoop may also include a 
base portion that is adapted to at leaist partially underlie 
the sole of the boot when the boot is hejd within the bind- 
ing.. . ■ r . ■ . . y , _ 
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Description 

Background of the invention 
Field of the Inviantion 

[0001] The invention relates to a snowboard binding 
for securing a boot to a snowboard. 

Related Art 

[0002] Conventional bindings for soft snowboard 

. — ^. -• ~ — r- — •• •^•» 'jj— V-.. ^kwp -••I tw* t V « III I 

strap bindings, one or more straps are used to secure 
the snowboard boot to the binding. With step-in bind- 
ings, one or more straplesis engagement members re- 
leasably engage with the boot to secure the boot in the 
binding. 

[0003] It is an object of the present invention to pro- 
vide an improved binding for mounting a boot to a snow- 
board. 

Summary of the Invention 

[0004] In one illustrative embodiment, a snowboard 
binding mechanism for securing a snowboard boot to a 
snowboard is disclosed. The mechanism includes at 
least one movable engagement member having an 
open position and at least one closed position wherein 
the engagement member Is adapted to secure the boot 
to the snowboard. The at least one engagement mem- 
ber is biased toward the open position when in the at . 
least one closed position. 

[0005] In another Illustrative embodiment, a snow- 
board binding mechanism for securing a snowboard 
boot to a snowboard is disclosed. The mechanism in- 
cludes a first engagement member adapted to engage 
a first portion of the boot and to compensate for a thick- 
ness of any snow, ice or debris lying^beneath a first sole 
portion of the snowboard boot. The mechanism includes 
a second engagement member adapted to engage with 
a second portion of the boot and to compensate for a 
thickness of any snow, ice or debris lying beneath a sec- 
ond sole portion of the snowboard boot independently 
of any compensation occasioned by the first engage- 
ment member as a result of any snow, ice or debris lying 
beneath the first sole portion of the snowboard boot. 
[0006] In another illustrative embodiment, a snow- 
board binding for securing a snowboard boot to a snow- 
board is disclosed. The binding includes a base adapted 
to receive the boot. The base has a heel end and a toe 
end and defines a longitudinal axis extending in a heel 
to toe direction. A first engagement member Is rnounted 
to the base for movement, about an axis extending 
along the longitudinal axis of the base, between an open 
position and a plurality of closed positions wherein the 
first engagement member Is adapted to engage a first 
portion of the boot when the engagement member is in 



each of the closed positions. A second engagement 
member is mounted to the base for movement, about 
an axis extending along the longitudinal axis of the base, 
between an open position and a plurality of closed po- 
sitions wherein the first engagement member is adapted 
to engage a second portion of the boot when the en- 
gagement member Is in each' of the closed positions. A 
single handle is operably coupled to both the firet and 
second engagement members. The handle is construct- 
ed and arranged to unlock the engagement members 
so that each one of the engagement members may 
move from the closed position to the open position. 
[GGGij ill aiiuLhet iiiusiraiive embooiment, a snow- 
board binding for securing a snowboard boot to a snow- 
is board is disclosed. The binding Includes a base adapted 
to receive the boot. The base has a heel end and a toe 
end and defines a longitudinal axis extending in a heel, 
to toe direction. A first engagement member Is mounted 
to the base and is adapted to engage a first portion of 
20 the boot. A second engagement member Is mounted to 
the base and is adapted to engage a second portion of 
the boot. The binding also includes a first locking mech- 
anism mounted to the base for movement between a 
first unlocked position and a plurality of first locked po- 
25 sitions wherein the first locking mechanism engages the 
first engagement member when the first locking mech- 
anism is in each of the first locked positions and wherein 
the first locking member does not directly engage with 
the tx)ot. A second locking mechanism is mounted to 
^0 the base for movehnent between a second unlocked po- 
sition and a plurality of second locked positions wherein 
the second locking mechanism engages the second en- 
gagement member when the second locking mecha- 
nism is in each of the second lodged positions and 
^5 Wherein the second locking member does not directly 
engage with the boot- 

[0008] In another illustrative embodiment, a snow- 
board binding for securing a snowboard boot to a snow- 
board is disclosed. The binding Includes a base adapted 

0 to receive the boot and at least one engagement mem- 
ber movably mounted to the base between an open po- 
sition and at least one closed position wherein the at 
least one engagement member is adapted to engage 
the boot. The binding also includes a handle operably 

5 coupled to the at least one engagement member The 
handle is adapted to unlock the at least one engagement 
member so that the at least one engagement member 
may move from the closed position to the open position. 
The binding also includes a foot pedal operably coupled 

3 to the at least one engagement member. The foot pedal 
is adapted to unlock the at least one engagement memT 
berso that the at least one engagement member may 
move from the closed position to the open position. 
[0009] In another illustrative embodiment, a snow- 
55 board binding for securing a snowboard boot to a snow- 
board is disclosed. The binding includes a base adapted 
to receive the boot. A first engagement member is 
mounted to the base for movement between a first open 
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position and at least one first closed position wherein 
the first engagement member is adapted to engage a 
first portion of the boot. A second engagement member 
is mounted to the base for movement between a second 
open position and at least one second closed position 
wherein the second engagenrient menriber is adapted to 
engage a second portion of the boot. The second en- 
gagement member is. adapted to move between the sec- 
ond open position and the at least one second closed 
ppsition independently of the first engagement member 
moving between the first open position jand the at least 
one first closed position. A single handle is operably 
coupled to both engagement members. 
[0010] In another illustrative embodiment, a snow- 
board binding for securing a snowboard boot to a snow- 
board is disclosed. The binding includes a base adapted 
to receive the boot. A first engagement member is 
mounted to the base for movement between a first open 
position and at least one first closed position wherein 
the first engagement member Is adapted to engage a 
first portion of the boot. A first locking mechanism is 
movable between a first unlocked position correspond- 
ing to the first open position of the first engagement 
member and at least one first locked position corre- 
sponding to the at least one first closed position of the 
first engagement member. The first locking mechanism 
locks the first engagement member in the at least one 
first closed position when in the at least one first locked 
position. A second engagement member is mounted to 
the base for movement between a second open position 
and at least one second closed position wherein the sec- 
ond engagement member is adapted to engage a sec- 
ond portion of the boot. The first engagement member 
is adapted to move between the first open position and 
the at least one first closed position Independently of the 
second engagement member moving between the sec- 
ond open position and the at least one second closed 
position. A second locking mechanism is movable t>e- 
tween a second unlocked position corresponding to the 
second open position of the second engagement mem- 
ber and at least one second locked position correspond- 
ing to the at least one second closed position of the sec- 
ond engagement member The at least one locking 
mechanism locks the second engajgement member in 
the at least one second closed position. An actuator is 
operably coupled to the first and second locking mech- 
anisms. The actuator is adapted to move the first and 
second locking mechanisms to their unlocked positions 
without causing the first and second engagement mem- 
bers to move from their at least one closed positions to 
their open positions. 

[0011] In another illustrative embodiment, a snow- 
board binding for securing a snowboard boot to a snow- 
board is disclosed. The binding includes a base adapted 
to receive the boot. At least one engagement member 
is movably mounted to the base between an open posi- 
tion and at least one closed position wherein the at least 
one engagement member is adapted to engage the 



boot. A non-metallic heel hoop is adjustably mounted to 
the base for movement in a forward and rearward direc- 
tion relative to the base. The heel hoop is mounted at a 
location on the base such that no portion of the heel 
5 hoop extends forward of the at least one engagement 
member. 

[0012] In another Illustrative embodiment, a snow- 
board binding for securing a snowboard boot to a snow- 
board is disclosed. The binding includes a binding base 
^0 adapted to receive the boot. A heel hoop is adjustably 
mounted to the binding base for movement in a forward 
and rearward direction relative to the binding base. The 
heel hoop includes a base portion that is adapted to at 
least partially underlie the sole of the boot when the boot 
is held within ftie binding. 

Brief Description of the Drawings 

[0013] Various embodiments of the invention will now 
20 be described, by way of example, with reference to the . 
accompanying drawings, in which: 

FIG- 1 illustrates a perspective exploded view of a 

snowboard binding according to one embodiment 
25 of the present invention; 

FIG, 2A is a perspective view of a portion of the 

snowboard binding of Fig. 1; 

FIG. 2B is an enlarged cut-away perspective view 

of a portion of a locking mechanism for use In the 
30 snowboard binding of Figs. 1 and iA; 

FIG. 3 is an enlarged perspective view of the portion 
. of the locking mechanism of Fig. 2 shown in a first 

engaged position; 

FIG. 4 is an enlarged perspective view of the portion 
35 of the locking mechanism of Fig. 2 shown in a sec- 
ond engaged position; 

FIG. 5 is a perspective view of a portion of the bind- 
ing of Figs. 1 showing opening of the locking mech- 
anism; 

40 FIG. 6 is a perspective view of a portion of the bind- 
ing of Fig. 1 shown in the unlocked, but engaged, 
position; 

FIGS. 7A-7D show a portion of the locking mecha- 
nism of Figs. 2-4 in unlocked and sequentially dis- 

•^5 engaged positions; 

FIG. 8 is an exploded perspective view of a portion 
of the locking mechanism of Figs. 1-7D; 
FIG. 9 is a perspective view of a portion of an alter- 
native embodiment of the binding mechanism of 

50 Figs. 1-8; 

FIG. 10 illustrates a side view of a portion of an al- 
ternative binding mechanism in accordance with 
another embodiment of the invention; 
. FIG. 11 is a side view of the binding mechanism of 

55 Fig. 10 showing a portion of the boot engaging the 
binding mechanism; 

FIG. 12 is a side view of the binding mechanism of 
Figs. 10-11 engaging the portion of the snowboard 
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boot in a first locked position; 
FIG. 13 is a side view of the binding mechanism of 
Figs. 10-12 shown in an unlocked position; 
FIG. 14 is a side view of the binding mechanism of 
Figs. 10-12 also shown in an unlocked position; 
F|G. 15A is a perspective view of an alternate em- 
bodiment of the invention directed to a heel hoop, 
and shows the heel hoop in a first position relative 
to the binding base; 

FIG, 15B is a perspective view of the heel hoop of 
Fig. 15A in a secqnd position relative to the binding 

-base;,-. 

f— 1 jtr* _ ..t_... _ir- _ « * i ■ . 

of Figs. 15A and ISB.- 
FI G . 1 7 is a rear perspective view of a portion of the 
. base shown in Figs. 15 and 16; and 
FIG. 18 is an underside view of a portion of the heel 
hoop and base of Figs. 1 5-1 7. . 

Detailed Description 

[0014] One illustrative embodiment of the invention is 
directed to a step-in snowboard, binding mechanism for 
securing a snowboard boot to a snowboard. The binding 
mechanism includes at least one moveable engage- 
ment memt)er having an open position and at least one 
closed posfition. When in the closed position, the en- 
gagenrient member is biased toward the open position. 
As a result, when a snowboard boot is not disposed in 
the binding.mecha.nisrn, the binding mechanism auto- 
matically :rnoves to the open position wherein it may 
readily receive the snowboarding boot. 
[0015] Another illustrative embodiment of the inven- 
tion is directed to a snowboard binding mechanism that 
includes first and second engagement members which 
engage first and second portions of the boot. Each en- 
gagement member includes an open position and a plu- 
rality of closed positions that can compensate for snow, 
ice or debris accumulated beneath the boot. The closed 
positions of the engagement members are independent, 
so that any variability in the thickness of snow, ice or 
debris may be separately compensated for. 
[0016] Another illustrative embodiment of the inven- 
tion is directed to a snowboard binding mechanism that 
includes engagement members that are adapted to ro- 
tate toward and away from the snowboard boot, and to 
engage with the boot Advantageously, a single handle 
is operatively connected to both engagement members 
to facilitate ease of removal of the snowboard boot from 
the binding by simply requiring actuation of the single 
handle to cause both engagement members to disen- 
gage from the snowboard boot. 

[0017] Another illustrative embodiment is directed to 
a snowboard binding that includes a handle operably 
mounted to an engagement member to unlock the en- 
gagement member. A separate foot pedal is operably 
coupled to the engagement member and can be em- 
ployed to unlock the engagement member. Thus, once 



a rider has released one of his or her boots from its as- 
sociated binding, the rider may then simply depress the 
^ foot pedal with the free boot to remove the other boot 
from the binding without haying to bend down to actuate 

5 the handle. 

[0018] Another illustrative embodiment is directed to 
a snowboard binding that includes first and second en- 
gagement members adapted to independently rotate 
between open and closed positions, and wherein a sin- 

^0 gle handle is operably coupled to both engagement 
members. 

[0019] Another illustrative embodinnent is directed to 
o oi luvvui^cii u uiiiuii iy iiibi li iCiuCics iii'^i cn'io ^eix^i tu en- 
gagement members to engage with a boot and first and 

*5 second locking mechanisms that respectively lock the 
first and second engagement menribers. An actuator is 
operably coupled to the locking mechanisms and is 
adapted to unlock the locking mechanisms without also 
causing the first and second engagement members to 

20 move to open positions. . 

[0020] Another illustrative embodiment Is directed to 
J a snowboard binding that includes at least one engage- 
ment member and a non-metallic heel hoop that is ad- 
justably mounted to the base of the binding for move- 

25 ment In a forward and rearward direction relative to the 
base. The heel hoop is mounted at a location on the 
base such that no portion of the heel hoop extends for- 
ward of the engagement member. 
[0021] Another embodiment Is directed , to a snow- 

30 board binding that includes a; base and a heel hoop 
mounted to the base for movement in a forward and 
rearward direction. T"he heel hoop includes a base por- 
tion that is adapted to at least partially underlie the sole 
of the boot vyhen the boot is held within the binding. 

35 [0022] It should be appreciated that various combina- 
tions of the above-described embodiments of the 
present invention can be employed together, but several 
. aspects of the present invention are not limited in this 
respect. Therefore, although the specific embodiments 

^0 disclosed in the figures and described in detail below 
employ particular combinations of the above-discussed 
features of the present invention, it should be appreci- 
ated that the present invention is not limited in this re- 
spect, as the various aspects of the present invention 

45 can be employed separately, or in different combina- 
tions. Thus, the particular embodiments described in de- 
tail below are provided for illustrative purpoises only. 
[0023] Turning now to the figures, one illustrative em- 
bodiment of a binding 20 in accordance with the present 

50 invention is shown in Figs. 1-5. This embodiment of the 
invention incorporates many of the inventive aspects 
discussed above. 

[0024] The embodiment of Figs. 1-5 is a step-in bind- 
ing 20 that includes a base 22 and binding mechanisms 
55 24, 25, which respectively include engagement mem- 
bers 26, 28, that are movably mounted to the base 22 
and engage with a snowboard boot (not shown). The 
step-in process, together with the features that cause 
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the binding mechanisms 24, 25 to engage with and re- 
lease the boot, are described below. 
[0025] In the embodiment shown, both of engage- 
ment members 26, 28 include first and second spaced- 
apart engagement fingers 30. 32 that are adapted to en- 
gage in at least one corresponding recess, such as first 
and second spaced-apart recesses, fomned in the snow- 
board boot. The recesses may be provided in the lateral 
sides of the boot and may be formed in or otherwise pro- 
vided by an Interface, as described |n co-pending U.S. . 
patent application serial no. 08/584,053. which is incorr 
porated herein by reference. However, it should be un- 
derstood that the invention is not limited in this respect, 
and that the binding of the present invention can be used 
with boots that are adapted in other ways to receive the 
engagement members 26, 28. Furthermore, although 
the use of two spaced-apart engagement fingers on one 
side of the boot is advantageous in that it strengthens 
the engagement between the binding and the boot, par- 
ticularly when the boot recesses are formed in a plastic 
interface, it should be understood that the present in- 
vention Is not limited to a binding that uses an engage- 
ment member 26 with dual engagement fingers on one 
side of the boot. In addition, the present invention is not 
limited in this respect, as the engagement members 
need not be of the type that engages within recesses in. 
theboot. In this respect, aspects of the present invention 
are^directed to a locking mechanism that locks the en- 
gagement members 26, 28 in place, and can be em- 
ployed with engagement members of numerous other 
arrangements, and is not limited to use with the engage- 
ment members 26, 28 shown in Figs. 1-5. 
[0026] To facilitate automatic movement of the en- 
gagement menribers 26, 28 from the open position to the 
closed position as the boot is stepped . into the binding, 
each binding mechanism 24, 25 may include a trigger 
34. In the embodiment shown in Figs. 1-5, the trigger. is 
fixed to rotate with the engagement members 26, 28 and 
is adapted to at least initially engage with the boot. Thus, 
downward movement of the trigger 34 as the boot steps 
down into the binding causes the erigagenfient member 
26 to rotate downwardly. Although the binding mecha- 
nisms 24, 25 shown in Figs. 1-5 each includes a trigger . 
34, the present invention is not limited in this respect, 
as other suitable mechanisms may be employed to 
cause the engagement members 26, 28 to move from 
, the open position to the closed position. 
[0027] In the embodiment shown, the binding in- 
cludes a base 38 having a baseplate with the engage- 
ment members 26, 28 rotatably mounted to the base 38 
for rotation between an open position, as shown in Fig. 
1, and one of a series of closed positions. In the open 
position, the engagement members 26, 28 have rotated 
upwardly and away from the boot. In each closed posi- 
tion, the engagement members 26, 28 have rotated 
downwardly and toward the boot into a position where 
they engage the boot. To movie the engagement mem- 
bers 26, 28 from a closed position to the open position. 



a handle 40 is provided that is operably coupled to the 
engagement members 26. 28. In some embodiments of 
the invention, a single handle is advantageously em- 
ployed. However, other aspects of the present invention 

5 are not limited to employing a single handle. 

[0028] As shown in Fig. 1 , the engagement members 
. 26, 28 are rotatably mounted to the base 38 about an 
axis 42 that extends substantially along the length of the 
base 38. Again, several aspects of the invention are not 

10 limited to arranging the rotation axis in this manner, or 
even to employing rptatable engagement members at 
iaii.^;' 

[0029] In the embodiment shown in Fig. 1 , the binding 
base 38 is held to a snowboard with the use of a hold- 

15 down disk (not shown), as is well-known, although other, 
suitable arrangements for securing the binding mecha- 
nisnn to the snowboard may be employed. 
[0030] ; One embodiment of the invention is directed to 
a unique locking assembly for locking the engagement 

20 members 26, 28 in two or more closed positions. In the 
illustrative embodiment of Figs. 1-7, each binding mech- 
anism includes such a locking assembly 44, as shown 
in Figs. 2-9. Each locking assembly 44 includes three 
. . major components, namely a catch pin 46 connected to 

25 the respective engagement member 26, a hook-shaped . 
catch 48. and a biasing element (e.g., a spring 50). The 
catch pin 46, being fixed to the engagement member 
. 26, is adapted to rotate with the engagement member 
. 26 as the engagement member 26 rotates between the 

30 open iand closed positions/ The catch 48 is rotatably 
mounted to the base 38 about an axis 52 that is sub- 
stantially perpendicular to the longitudinal axis of the 
binding and is adjapted to engage the catch pin 46 to 
hold the engagement member 26 in the closed posi- 

35 tions. As best shovyn in Fig. 2, in one embodiment the 
catch 48 is biased closed with the use of a coil spring 
50, although other suitable biasing elements or mecha- 
nisms may be employed. 

[0031] Movement between the open position, wherein 

40 the binding mechanism does not engage but is in a po- 
sition to receive the boot, and the closed position, 
wherein the binding mechanism secures the boot, will 
now be described with reference to a single binding 
mechanism. Initially, the engagement member 26 is 

-^s held in the open position due to the action of a bias 
spring 51 (Fig. 4). The bias spring 51 acts to bias the 
engagement member open over its full range of motion, 
so that it is always biased toward the open state, even 
when the lock assembly 44. secures the engagement 

50 member in one of its closed positions. The catch 48 is 
held in an open configuration (i.e. , one where it does not 
secure the pin) by the interference of the catch pin 46 
on an abutment surface 56 of the catch 48. As the en- 
gagement member 26 is moved downward, due to, for 

55 example, a boot stepping down on the trigger 34 to over- 
come the bias of the spring 51, the catch pin 46, being 
fixed to the engagement member 26, moves relative to 
the catch 48. Once the catch pin 46 moves past the abut- 
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ment surface 56 (see Fig. 2). the catch 48 is drawn by 
the iaction of the biasing element (e.ig., the spring 50) to 
rotate toward the catch pin 46. As a result, the catch 48 
moves to a locked configuration wherein It engages with 
the catch pin 46 such that upward rotation of the en- 
gagement member 26 is prevented (see Fig. 3). 
[0032] To move the engagenrient member 26 frorh the 
closed position to the open position, the catch 48 is ro- 
tated, for example, by actuating the handle 40, which 
may be coupled to the catch 48 as discussed below. Ac- 
tuation of the handle overcomes the bias of the spring 
50 such that the catch 48 rotates (counterclockwise in 

Fiy. 2) io uiecu ii it; Ociiui'i pn i h-o (2>et; ny. 5;. Ai iiii^ puiiii, 

the rider is free to step put of the binding as the engage- 
ment member 26 is free to rotate upward, to the open 
position. 

[0033] The embodiment of the invention shown in 
Figs. 2-8 has multiple closed positions to accommodate 
for any snow, ice ordebris that may be situated beneath 
the snowboard boot while ensuring that the boot is se- 
curely held in the binding. Thus, each engagement 
menriber is adapted to engage the snowboard boot in 
one of a plurality of closed positions depending upon the 
thickness of the snow, ice or other debris. Each closed 
position securely holds the boot in a manner that com- 
pensates for. the thickness of any such snow, ice or de- 
bris. In addition, as any snow or Ice melts or Is dislodged 
from beneath the boot, the binding nriechanism is con- 
structed to allow the engagement members 26, 28 to 
automatically self-tighten,4heret>y allowing the boot \o 
continue to be tightly! secured, without the introduction 
of any slop or play in the engagement between the boot 
and binding. 

[0034] To provide the plurality of closed positions to 
compensate for snow, ice or debris, in one illustrative 
embodiment, the catch 48 is provided with a locking sur- 
face 60 that has a decreasing radius of curvature R (Fig. 
2) relative to the catch pivot aixis 52 when viewed from 
the outermost point 62 on the locking surface to the In- 
nermost point 64 on the locking surface. Thus, at the 
outerniost point 62, the catch pin 46 is in the locked po- 
sition providing the greatest amount of clearance for 
snow, ice or debris. As the engagement miember 26 Is 
moved downward, for example, as snow, ice or debris 
Is removed, or in response to the boot pushing down- 
wardly on the trigger, the catch 48 is drawn by the action 
of the biasing element 50 to rotate toward the catch pin 
46 such that the catch pin 46 engages with the catch 48 
at a locking position of decreased radius. The catch 48 
therefore holds the catch pin 46, and consequently the 
engagement member 26, in a tighter closed position that 
provides less clearance for snow, ice or debris. In one 
embodiment, the radius of curvature R of the locking 
surface 60 is adapted to allow the engagement member 
26 to accommodate a thickness of snow. Ice or debris 
ranging between 0 mm and 8 mm. When no snow, ice 
or debris is present, the sole of the boot may contact the 
base, if one is employed, or the snowboard directly. 



[0035] To facilitate holding the catch pin 46, and con- 
sequently the engagement member 26, In one of the plu- 
rality of positions, in the embodiment shown, the locking 
surface 60 of the catch 48 is provided with a plurality of 

5 scallops 66. The scallops reduce the likelihood that the 
catch pin 46 will slip from engagement with the locking 
surface 60 due to the presence of water or ice on the 
locking surface 60 or the catch pin 46. In one embodi- 
ment, the scallops 66 have a geometry arranged to hold 

^0 the catch pin 46 in a manner such that lifting forces act- 
ing upwardly on the catch pin 46 (i.e., as a result of lifting 
forces generated by the boot on the engagement mem- 
uc^i} i<^i iu io li iciiniciii i ii it^ Cciici i 4o ii i li iu cio^eu pdbiiiOi i. 
In this respect, lifting forces tend to further sjsat the catch 

15 pin 46 within the .scallop 66 In an over-center action, 
rather than causing the catch pin 46 to slip out of en- 
gagement with the catch. Thus, this provides an over- 
center locking assembly with multiple closed positions 
of varying tolerance for snow, ice or debris. It is to be 

20 appreciated, however, that the present invention is not 
limited in thiis respect, and that scallops need not be pro^ 
vided on the locking surface. In addition, although the 
embodiments disclosed herein are directed to binding 
mechanisms that compensate for snow, ice or debris, it 

25 should be appreciated that numerous aspects of the 
present inventlon are not llmltedin this respect, and can 
be used with binding mechanisms that enriploy a single 
closed position. 

[0036] As previously discussed, to unlock the locking 

30 assembly 44 and thus the engagement members, the 
binding mechanism ;may Include handle 4Q. TVs will be 
more fully described below, in the embodiment shown 
in Figs. 1-8, the handle 40 Is operably coupled to the 
locking assembly such that rotation of the handle 40 

35 causes rotation of the catch 48- Thus, a rider simply ac- 
tuates the handle 40 so that the catch 48 may be rotated 
to its open position wherein it is out of engagement with 
the catch pin 46. In the embodiment shown, the binding 
Is provided with a single handle 40 that Is coupled to a 

40 shaft 70 (see Figs. 1 , 5 and 6). which, in turn, is coupled 
to both catches 48 such that actU3tion of the handle 40 
actuates both catches 48. Of course, numerous aspects 
of the present invention are not limited in this respect, 
as separate handles may be employed to separately ac- 

45 tuate the two catches. 

[0037] In one embodiment of the invention, the bind- 
ing includes a feature that allows each binding mecha- 
nism to be cocked open so that the locking assembly 
unlocks without also causing the engagement members 

50 to disengage from the boot. This is advantageous be- 
cause a rider may unlock the locking assembly without 
having to step out of the binding. Rather, the rider may 
step out when it is convenient, for example, after stand- 
ing up from actuating the handle. In the illustrative em- 

55 bodiment of Fig: 5, each binding mechanism includes a 
catch lock 80 to implement this cocking open feature. 
The catch lock 80 is adapted to hold the catch 48 in the 
open position once the handle 40 Is released. Thus, af- 
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ter rotation of the handle 40 to the open state of Fig, 5, 
a rider can release the handle 40, which, as will be ex- 
plained below, can return to Its rest position, as shown 
in Fig. 6. When the handle is released, the catch 48 does 
not reengage with the catch pin 46 as the catch lock 80 
holds the catch 48 in its open position. Advantageously, 
the rider may continue to keep his boot in the binding 
with the catch 48 in the unlocked position. When de- 
sired, the rider merely needs to lift his or her boot out of 
the binding, causing the engagement members 26, 28 
to rotate to the open configuration. 
[0038] In the embodiment shown in Figs. 2-8, the 
catch lock 80 is formed as a spring steel leaf spring fixed 
at one end (not shown) to the base 38 or to the engage- 
ment member itself. Of course, it is to be appreciated 
that other suitable configurations and materials (such as 
plastic) may be employed, as the present invention is 
not limited to any particular arrangement for cocking the 
binding opein, 

[0039] Referring now specifically to Figs. 5-8, move- 
ment of the engagement member 26 from the closed 
position to the open position with the use of the cocking 
arrangement will now be described. Upon actuation of 
the handle 40, the catch 48 is cocked into an unlocked 
position and held In the unlocked position through the 
use of the catch lock 80 (see Figs. 6 and 6). As the en- 
gagernent member 26 moves from the closed position 
to the open position, the catch pin 46 pushes upwardly 
. on the catch lock 80. The upward force causes the catch 
lock .BO to move away from engagement with the catch 
48 as will be explained below. This is best shown in Figs. 
7A-7D, which show sequential movement of the en- 
gagement member 26 toward, the open position as well 
as sequential movement of the catch lock 80 away from 
engagement with the catch 48. Once the engagement 
member 26 is in the open position, the catch pin 46 is 
In a position to hold the catch 48 in the open position 
(see Fig. 7A). That is, the catch pin 46 engages the abut- 
ment surface 56 of the catch 48 and the catch 48 is pre- 
vented from moving toward the locked position vyherein 
it engages with the catch pin 46. At this point, the en- 
gagement members 26, 28 are returned to their open 
position as shown In Fig. 1. 

[0040] To facilitate disengagement ofthe catch 48 and 
the catch Ipck 80 as the engagement member 26 moves 
to the open position, the abutment surface 56 and the 
catch lock 80 are formed with complementary cammed 
surfaces 84 and 86. The cammed surfaces facilitate 
movement of the catch lock 80 behind the catch 48 to 
disengage therefrom (see Figs. 7B-7D). When the catch 
lock 80 is moved out of the way and the catch pin 46 is 
in a position to hold the catch 48 In the open position, 
the binding engagement member 26 is reset to the open 
configuration wherein it is ready to receive the boot upon 
the boot stepping into the binding. 
[0041] Although in the emtMDdiment described, the 
abutment surface 56 and the lock 80 include cammed 
surfaces to facilitate movement of the catch lock 80, the 



present invention is not limited in this respect, as other 
suitable arrangements for disengaging the catch and re- 
setting the engagement members 26, 28 may be em- 
ployed. 

5 [0042] Although the embodiment discussed above in- 
cludes a cocking feature, several aspects of the present 
invention are not limited in this respect, as they can be 
employed with bindings not having a cocking feature. 
[0043] Turning now to Fig. 8, a portion of the binding 

fo mechanism is shown. In this Illustrative embodiment, 
the binding mechanism includes the handle 40 operably 
coupled to both catches via the shaft 70. Actuation of 
the handle 40 causes the shaft 70 to rotate, which, in 
turn, causes the catches 46 to rotate as described 

15 above. A torsion 86 spring may be coupled to the shaft 
70 to cause the shaft 70 to rotate to its at rest position 
after the handle 40 has been actuated, as described 
above. To facilitate movement ofthe shaft 70, the handle 
40 Is keyed to the shaft 70 such that a tab 98 on the 

20 handle 40 substantially fills a channel 90 In the shaft 70. 
Thus, any movement of the handle 40 vyill affect move- 
ment of the shaft 70. 

[0044] In one embodiment ofthe invention, the bind- 
ing rnechanism is allowed to compensate for snow, ice 

25 or debris accumulation that may be thicker pn one side 
ofthe boot sole than on the other by enabling independ- 
ent movement of the engagement members 26, 28. In 
the embodiment shown in Figs. 1-8, this is accom- 
plished by allowing the catches 48 to move independ- 

30 ently, as shovyn schematically In Fig. 8, vyherein the 
catches 48 are in different engaged positions. To allow 
each catch to move! independently, the shaft 70, which 
passes through the catches 48, is provided with the 
channel 90 and each catch 48 is provided with a corre- 

35 spending mating tab 92. The tabs on the catches are 
smaller in size than the channel, such that the catches 
are able to rotate about their axes of rotation (i.e., about 
the shaft 70), but only over a limited arc (e.g., approxi- 
mately 46^) as defined by the edges 94, 96 of the chan- 

40 nel 90 formed in the shaft 70. 

[0045] The channel 90 in the shaft 70 senses at least 
one additional purpose. For example, the channel 90 al- 
lows the locking assembly 44 to be cocked open and to 
allow the handle 40 to be returned to its rest position 

45 after the locking assembly 44 has been cpcked open. In 
this regard, when It is desired to move the engagement 
members 26, 28 to the open configuration, the handle 
40 is pulled up such that the trailing edge 94 ofthe chan- 
nel 90 will engage the tabs 92 ofthe catches 48 to rotate 

50 them in a direction away from the catch pin 46. In addi- 
tion, because of the size of the channel 90 relative to 
the size of the tabs 92 on the catches 48. the handle 40 
may be rotated downward to its rest position without 
causing the catches 48 to also move. In this regard, the 

55 leading edge 94 ofthe channel 90 (which was previously 
the trailing edge discussed above) does not engage with 
the tabs 92 on the catches 48. 

[0046] It should be appreciated that the embodiment 
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of the invention that employs engagement members 
that are independently lockable is not limited to the par- 
ticular arrangement shown, as alternative arrange- 
ments for moving the catches independently of each 
other, as well as independently of the shaft 70, at least 
over certain ranges, may be employed. In addition, sev- 
eral aspects of the invention are not limited to employing 
independently movable engagement members. 
[0047] In one embodiment of the invention, the bind- 
ing is provided with a foot pedal 100 to enable the bindr 
ing to be released by being stepped upon. The foot ped- 
al 100 may also be keyed or othenwise attached to the 

catches 48, to rotate Into an unlocked position, thereby 
allowing the engagement members 26, 28 to rotate to 
the open configuration upon lifting of the boot relative to 
the binding. In the embodirnent shown, the foot pedal 
100 (Fig. 8) is stepped down upon as shown by an-ow 
"F" in order to rotate the shaft 70. In one embodiment, 
the foot pedal 100 is on the medial side of the binding, 
whereas the handle 40 is on the lateral side, to facilitate 
iactuatlon of the foot pedal 100 with the rider's other foot. 
However, this embodiment of the invention Is not limited 
in this respect, as the foot pedal may be positioned on 
the same side of the shaft 70 as the handle 40. but yet 
extend in an opposite direction so thiat the foot pedal . 
may be pushed down upon from the same side of the 
binding. as the handle 40. In addition, it should be ap- 
. predated that numerous aspects of the present inven- 
tion are not limited to ernploying a foot pedal. 
[0048] In one embodiment of the invention shown In 
Fig. 9, each binding mechanism 24, 25 includes a snow 
shield 110 that shields at least the locking assembly 44 
from snow and Ice accumulation. The snow shield 110 
may be integrally formed with at least the side walls of . 
the binding base 22 and may be formed of the same 
material. However, the present invention is not limited 
In this respect, as other suitable materials and attaching 
techniques may be used. To allow the engagement 
members to rotate downwardly, sufficient clearance be- 
tween the engagement members 26. 28 and the snow 
shields may be provided. It should be appreciated that 
several aspects of the invention are not limited in thisf 
respect, as some embodiments need not employ a snow 
shield. 

[0049] As discussed above, depending on the nature 
of the engagement member, it may be desirable to hold 
the engagement member in the open configuration to 
enable a boot to step into the binding. In one embodi- 
ment, the engagement member 26 is held open until a 
sufficient force is exerted on the engagement member 
26 (e.g., via the trigger 34) to overcome the spring 51 
that biases the engagement member to the open posi- 
tion. In another embodiment, as shown in Fig. 9, a por- 
tion 112 of the engagement member 26 may Interfere 
with a portion 113 of the snow shield 110 such that the 
snow shield 110 must yield away from the engagement 
member 26 to allow the engagement member 26 to slide 



over the snow shield 110 as It moves downward. For 
example, the snow shield may be positioned relative to 
the engagement member 26 such that when the en- 
gagement member 26 is acted upon with sufficient 

5 force, the snow shield deflects so that the engagement 
member 26 may slide over the snow shield. Alternative- 
ly, to facilitate movement of the snow shield 110 so as 
not to interfere with the engagement member 26, the 
trigger 34 may include a movable tab 114 that moves 

io relative to the trigger 34. As the boot steps down upon 
the trigger 34 and movable tab 114, a rear portion 115 
of the movable tab 114 acts as a lever to push the portion 

• •X^Wi ^. ..^.^ ..w . J 

membier 26 so that the engagement member 26 may 

15 slide down over the snow shield 110. It should be ap- 
preciated that this aspect of the present invention is not 
limited to any particular arrangement to move the snow 
shield. ' 
[0050] Figs. 1 0-14 show a side view of an alternative 

20 embodiment of a step-in binding mechanism for secur- 
ing a boot in a binding. In this embodiment, like the pre- 
viously described embodiments, each binding mecha- 
nism 200 includes an engagement member that engag- 
es a corresponding recess fomned in lateral side of the 

25 snowboard boot 201 . Although one binding mechanism 
200 for engaging one side of the boot is shown in Figs. 
: ;10r14. it is to be appreciated that another binding mech- 

'■: anism is positioned on the opposite side of the bpot, and 
operates in an identical manner. As discussed above, 

30 several aspects of the present invention are not limited 
■ -to a boot having recesses in which to receive the en- 
; gagement members, as other engagement arrange- 
ments between the boot and the binding may be em- 
ployed. 

35 [0051] In the embodiment shovyn. the binding mech- 
anism 200 includes an engagement member 202, a trig- 
ger 204, a catch pin 206, a catch 208 and a handle 210. 
In this embodiment, the two binding mechanisms are not 
coupled together, neither by a shaft nor otherwise. Un- 

40 like the embodiments described above, in this embodi- 
ment, the trigger 204 is movable relative to the engage- 
ment member 202. The engagement member 202 and 
trigger each is always biased toward its open position 
over Its full range of motion. However, for the sake of 

45 clarity, the biasing elements are not shown in the figures, 
although the direction of the bias is shown by the arrows 
"A", "B" and "C" in Figs. 10-14. It is to be appreciated 
that the bias on the components may be implemented 
in any suitable manner, as the present invention is not 

50 limited to any particular biasing techniques. Examples 
of such bias elements include, but are not limited to, coil 
springs, torsion springs, leaf springs, as well as spring- 
actuated lever mechanisms. For example, the bias pro- 
vided for the trigger 204 in the direction of arrow "A" may 

55 be implemented with a spring biased lever arm 211 
(Figs. 12 and 14) that acts on catch pin 206. 
[0052] Each binding mechanism 200 may include a 
frame 212. The frame 212 may be rnounted directly to 
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the snowboard 216. However, in the illustrative embod- 
iment described, the frame 212 is mounted to a base 
214, which, in turn, may be mounted to the snowboiard 
using a hold-down disk (not shown) as described above. 
Alternatively, the frame 212 may be an integral compo- 
nent of the base. . 

[0053] The engagement member 202 is similar to the 
engagement member described with reference to Figs. 
1-9. Namely, the engagement member 202 includes a 
pair of spaced-apart engagement fingers 218 (only one 
of which is shown) that separately engage correspond- 
ing spaced-apart recesses 220 fonmed in the sidewall 
of the snowboard boot 201. However, as with the ern- 
tjodiments discussed above, other suitable engaging 
configurations may be employed, as the locking assem- 
bly of Figs. 10-14 Is not limited to use with any particular 
engagement member and/or boot configuration. 
[0054] In the embodiment shown, the engagement 
member 218 is pivotally attached to the frame 212 for 
rotation about a pivot pin 222 between an open position 
(shown in Fig. 10) and multiple closed positions. In the 
embodiment described, the engagement member 202 
is biased toward the open position as shown by an-ow 
"B" and rotates about an axis 224 that extends substan- 
tially along the longitudinal axis of the binding. 
[0055] The trigger 204 is adapted to be stepped down 
upon by the boot 201 in order to move the binding mech- 
anisrri 200 from the open configuration to a closed con- 
figuration. As shown in Fig. 10, wheri in the open con- 
figuration, the trigger 204 extends further inward toward 
the center line 230 of the binding than does the engage- 
ment member 202. This allows the snowboard boot 201 
to step down upon the trigger 204 without interference 
from the engagernent member 202. 
[0056] In the Illustrative embodiment shown, the trig- 
ger 204 is pivotally mounted to the engagement member 
202 about a pivot pin 232, so that the trigger is pivotable 
relative to the engagement member, the trigger 204 is 
biased toward the open position as shown by arrow "A". 
As will be more fully described hereinafter, the trigger 
204 is rotatably mounted relative to the engagement 
member 202 over a limited range such that, after a cer- 
tain degree of rotation of the trigger 204 relative to the 
engagement member 202, further rptation of the trigger 
will cause rotation of the engagement member 202 to- 
ward the closed position. 

[0057] In the illustrative embodiment shown, the han- 
die 210 may be actuated to unlock the binding mecha- 
nism 200 and thereby allow the engagement member 
202 to disengage from the boot 201 . Although the bind- 
ing mechanisms that engage both sides of the boot may 
be identical, in an alternative embodiment, a handle 40 
need not be employed on one of the binding mecha- 
nisms for reasons discussed below. 
[0058] The binding mechanism further includes a 
locking assembly 255 to hold the engagement member 
218 in at least one closed position. In the embodiment 
shown in Figs. 10-14, the locking assembly includes the 



catch pin 206 and the catch 208. The catch 208 always 
is biased toward the closed position in a direction shown 
by arrow "C" over Its full range of motion. The catch 208, 
in this embodiment, is configured as an extension of the 

5 handle 210, although it is to be appreciated that the 
catch 208 may be formed as an independent component 
operably coupled to the handle 210. 
[0059] As with the embodiment described with refer- 
ence to Figs. 1-9, the catch 208 includes a locking sur- 

10 . face 260 that has a decreasing radius of curvature R2 
relative to the pivot pin 232 to allow for multiple closed 
positions to. compensate for varying amounts of snow, 
ice or debris lying beneath the boot. In this embodiment, 
however, a smaller radius of curvature provides the first 

15 closed position in which a maximum thickness of snow, 
ice or debris may be accommodated. In one embodi- 
ment, the thickness of snow, ice or other debris that may 
be accommodated beneath the boot may range be- 
tween 0 mm and 8 mm, as shown by thickness "t" in Fig. 

20 12. Of course, other ranges may be employed. When 
no snow, ice or debris Is present, the sole of the boot 
nrtay contact the base (if one is employed) or the snow- 
board directly. 

[0060] As with the embodiment of Fig. 2 discussed 

25 above, the binding mechanism may be constructed to 
ailloyv the engagement members 202 to automatically 
self-tighten, and the locking surface 260 may be formed 
. with scallops that engage with the catch pin 206 and are 
configured to produce an over-center action to reduce 

30 the likelihood that the catch pin 46 will slip from engage- 
ment with the locking surface 260. Further, as the en- 
gagement members 202 are not coupled together, they 
may move Independently, thereby enabling independ- 
ent compensation for any snow, ice or debris lying be- 

35 nieath the boot. 

[0061] Movement between the open configuration, 
wherein the binding mechanism Is in a position to re- 
ceive the Ixjot (see Fig. 1 0), and a locked configuration, 
wherein the binding mechanism secures the boot (see 

40 Fig. 12), will now be described. 

[0062] Initially, the engagement member 202 is held . 
. in the open position due to the action of the spring or 
other biasing element acting in direction "B." As the boot 
is stepped down upon the trigger 204 in a direction 

45 shown as arrow "D" (see Figs. 10 and 11), the trigger 
204 rotates relative to the engagement member 202 un- 
til a portion 270 of the trigger 204 engages with a portion 
272 of the engagement member 202, so as to cause the 
trigger 204 and the engagement member 202 to move 

50 as a unit. The catch pin 206 then acts on an outer portion 
274 of the catch 208, thereby causing the catch 208 to 
move (in a counterclockwise direction in Fig. 10) against 
the bias "C" (see Fig. 1 1 ). The engagement member 202 
now begins to move into engagement with the boot 201 . 

55 As the boot 201 continues to move downward, the catch 
pin clears the outer portion 274 of the catch 208, which 
causes the catch 208 to rotate (under the force of the 
bias- "C" . in a clockwise direction in Fig. 11) so that the 
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catch pin 206 may engage with the locking surface 260. 
In Fig. 12, the locking pin is engaged in the second tight- 
est of a plurality of engaged positions. 
[0063]- As best shown in Fig. 12, the boot 201 is held 
In the engaged position as follows. Any upward motion 
of the boot 201 that would tend to cause , the engage- 
ment member 202 to rotate upwardly (i.e., clockwise in 
Fig. 12) about pivot pin 222 causes the trigger 204 to be 
pulled upwardly via its connection at 232 to the engage- 
ment member 202. This drives the catch pin 206 up- 
wardly into the catch 208. In the embodiment shown, 
the locking assembly may be configured as an over- 

X I 1,:^^ ^^^^-^t-^tt t ta^WtS^ilo ii'ffir.x^ fnrf^c^O t^r%/4 ir% 
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maintain the binding mechanism in the closed position. 
For example, the lifting force exerted by the catch pin 
206 on the catch 208 may act on the catch 208 in the 
direction that would (if it could move) cause it to actually 
rotate more toward the closed position. This may be ac- 
complished by positioning the pivot point 280 of the 
catch 208 on the frame at a position that is to the right 
of the line of force "X" (Fig. 1 2) caused by the catch pin 
206. and ensuring that the geometry of the engaging 
surface 260 js such that the line offeree "X" causes the 
catch to rotate (clockwise in Fig. 12) into the closed po- 
rsitlon. . . ' 

[0064] In the embodiment shown in Figs. 10-14, the 
trigger 204 is prevented from rotating upwardly (clock- 
wise in Fig. 12) relative to the engagement mernber 202 
so as to enable the catch pin 206 to disengage from the 
catch 208 via the interaction of the binding mechanism 
200 and the boot 201 . Specifically, for the trigger 204 to 
rotate upwardly relative to the engagement meml>er 
202, the boot 201 must clear the trigger 204. However, 
because the boot 201 is securely held in place, the trig- 
ger 204 cannot move, thereby keeping the locking 
mechanism closed. 

[0065] Thus, to open the binding mechanism 200, the 
handle 210 is rotated (in a counter clockwise direction 
in Fig. 13) solhat the locking surface 260 of the catch 
208 moves away from the catch pin 206. Thus, when 
the boot is lifted, the engagement member 202 together 
with the trigger 206 Is free to rotate (clockwise in Fig. 
13) toward the open position. 

[0066] As should be appreciated from the foregoing, 
in the illustrative embodiment of Figs. 10-14, the boot 
itself plays a role in holding the binding mechanisms in 
the closed configuration. As a result, without the boot 
locked in place, both binding mechanisms automatically 
move to the open state because each is biased toward 
its open position. This is advantageous as it prevents 
the binding mechanism from locking in a closed position 
unless both binding mechanisms are properly engaged. 
This prevents false triggering of the binding, as can oc- 
cur with many step-in bindings, where one engagement 
mechanism may move to and be locked in a closed po- 
sition without the boot being properly secured in the 
binding, requiring that the rider reset the binding before 
stepping in. 



[0067] False triggering cannot occur with the embod- 
iment of Figs. 10-14. Initially, the rider would have 
stepped into the binding as described above with one of 
the binding mechanisms closing. However, if the other 

5 binding mechanism is not properiy secured, the boot 
201 is able to move away from engagement with the 
binding mechanism 200. The trigger on the closed bind- 
ing mechanism, being biased to rotate about the pivot 
pin 232 toward the open position, would cause the catch 

10 . pin 206 to disengage from the catch 208. Now, upward 
rotation of the engagement member 202 is not resisted 
by the interaction of the catch pin 206 and the catch 208, 

THck r»ot/-h riin QHR on th<a irinnor OOA i*^ r.\Mr nf thR natch 

208 and therefore the engagement member 202 is able 
'15 to move to the open position. In addition, because the 
engagement member 202 is biased toward the open po- 
sition, the binding mechanism 200 automatically resets 
to the open configuration. 

[0068] In the embodiment shown in Figs. 10-14, the 
20 binding mechanisms on both sides of the binding may 
be provided with a handle 40 to allow the binding mech- 
anisms to move to the open configuration. However, as 
discussed above, the present invention is not limited in 
this respect, as the handle 40 may be provided on oply 
25 one of the binding mechanisms, or on the boot, because 
: removal of the boot from a first of the engagement mem- 
. bers will allow a: rider to rotate the boot so that it can 
move away from the other binding mechanism without 
actuation of any handle on the other biriding mecha- 
30 njsm. 

[0069] Another aspect of the Invention is directed to 
a binding that includes a unique heel hoop and base In- 
terface. As in known systems, the heel hoop may sup- 
port a hightjack. The highback may be movably mount- 

35 ed to the heel hoop for rotation in a heel-to-toe direction 
for adjusting a desired fon«ard-lean. setting, and/or can 
be rotated about a vertical axis into a desired lateral po- 
sition. However, this aspect of the invention Is not limited 
to use with any particular highback configuration. 

40 [0070] In the embodiment shown In Figs. 1 and 1 5-1 8, 
the binding 20 includes a heel hoop 300 that is movably 
mounted to the base 38 In a manner further described 
below. The heel.hoop 300 supports a highback 302 (Fig. 
1) in a manner that allows the highback 302 to rotate 

45 about a substantially vertical axis 304. and to rotate in 
a heel-to-direction about an axis 306. To accomplish 
this, a pair of slots 308, 310 are formed in the heel hoop 
to adjustably receive a fastener (not shown) to hold the 
highback in a desired orientation. Such a mounting tech- 

50 nique is shown in commonly assigned U.S. Patent 
6,356,170. However, the Invention is not limited to any 
particular highback mounting technique. 
[0071] In one illustrative emt>odiment, the heel hoop 
300 includes a curved back portion 320, which is con- 

55 tacted by a portion of the highback 302. As shown In 
Figs. 15Aand 15B, side arms 322. 324 extend fromthe 
curved back portion 320 to engage with the base 38. In 
one Illustrative embodiment, the curved back portion 
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320 and side arms 322, 324 are integrally formed as a 
single element. However, the invention Is not limited in 
this respect, as the heel hoop 300 may be formed of 
multiple components. 

[0072] The snowboard binding described herein may 
be enriployed with various size boots. VVhen used with 
the step-in arrangements discussed above, the boot is 
center-registered by engagement of the boot with the 
engagement members. Therefore, the boot is fixed in a 
longitudinal direction of the binding. Accordingly, in the 
embodiment shown, the position of the heel hoop is ad- 
justable relative to the base 38 to accommodate various 
size boots while providing a snug fit between the high- 
back and the boot Thus, in one illustrative embodiment, 
the heel hoop 300 is movably mounted to the binding 
base, telescopes therewithin, and may be fixed in a de- 
sired position. As shown in Fig. 15A, the heel hoop 300 
is in one position relative to the base 38. wherein the 
heel hoop is positioned away from the center of the base 
such that the binding may receive a relatively large boot. 
In Fig. 15B, the heel hoop 300 is in another position rel- 
ative to the base 38, whereiri the heel hoop is positioned 
move forwardly toward the toe end of the base such that 
the binding may receive a relatively small boot. In one 
embodiment, the heel hoop 300 Is adjustable oyer a 
range "R" of about 17 mm, although a larger or smaller 
range may be implemented. Such a range would ac- 
commodate boot sizes 4-10, in the case of small size 
bindings, and boot sizes 10-15, in the case of large size 
bindings. . ' 

[0073] In the embodiment described herein, the side 
arms 322, 324 of the heel hoop each engages towers 
326, 328 of the base 38. The side arms 322, 324 each 
includes a slot 340. 342 and the towers 326. 328 of the 
base each includes a corresponding hole 343, 345 (see 
Fig. 1). The slots and holes cooperate to receive a fas- 
tener (not shown) to secure the heel hoop 300 in the . 
desired position. The fastener may be a nut and bolt ar- 
rangement or any other suitable fastener, such as tool- 
free fastener, as the present invention is not limited in 
this respect. A plurality of ribs 348, 349 (see Figs. 1 and 
15A) may be fomned on the towers 326, 328 and corre- 
sponding ribs 353 (see Fig. 1) may be formed on each 
side arm 322, 324 for added security. Although the slots 
are formed on the side arms and the holes are formed 
on the towers, the opposite configuration may be em- 
ployed, wherein the slots are formed in the towers and 
the holes are formed in the side arms. In addition, al- 
though slots are employed, the invention is not limited 
in this respect as a series of spaced holes may be em- 
ployed. Further, although the use of ribs is advanta- 
geous, this aspect of the invention is not limited to em- 
ploying ribs. 

[0074] The heel hoop that supports the high back 
must withstand significant forces as a rider leans against 
the high back, in particular, a heel hoop may be used to 
efficiently transfer forces from the high back to the snow^ 
board as the rider leans against the high back while. 



compensating for torque induced stress applied to the 
heel hoop. In at least one conventional binding, to mov- 
ably mount a heel hoop while compensating for torque 
induced stress, the heel hoop is attached to the base at 
attachment points that are both forward and rearward of 
the engagement members such that a long lever arm of 
the heel hoop extends forward of the engagement mem- 
ber. An exarnple of such a heel hoop construction may 
be found in cohnmohly assigned application Serial No. 
09/442,779 (assigned U.S. Patent Number 6,102,429). 
[0075] In one embodiment of the present invention, 
the heel hoop 300 is adjustably mounted to the binding 
20 in a nrianner such that no portiori of the heel hoop 
300 is attached forward of the engagement members. 
To provide adjustability, yet efficiently transfer forces to 
the board arid enable the heel hoop and base interface 
to be able to Withstand the large amount of torque in- 
duced stress Irhparted thereon, the heiel hoop may be 
formed of a rigid material such as steel. Alternatively, 
the heel hoop 300 may be formed of a non-metallic ma- 
terial, such ..as plastic, and matjngly engages with the 
towers 326, 328 and the binding base at a location that 
is behind the engagement members as shown in Figs. 
1 5A and 1 5B, yet adequately transfers forces and com- 
pensates for torque induced stress. As will t>ecome ap-.- 
parent. to adequately transfer forces and compensate 
for torque induced stress, the heel hoop engages with 
the base, preferably, although not necessarily, at more 
than one engaging location. 

[0076] In one. embodiment, the heel hoop engages 
with the base at a plurality of locations to compensate 
for torqujs induced stress. One such location Is at the 
interfaces 380, 382 (see Figs. 15A and 15B) between 
the side walls and the towers. Another location is at the 
interface bistween tops 354. 356 of the towers 326, 328 
and ledges 350, ,352 formed on the heel hoop 300 (see 
Figs. 15A and 15B). In this respect, the Iedges.350. 352 
rest oh tops 354, 356, respectively, of the towers 326, 
328, such that forces applied to the heel hoop ias a rider 
leans against the highback are resisted by tops of the 
towers engaging with the ledges. It should be appreci- 
ated that minimizing the amount of torque induced 
stress may be accomplished by maximizing the height 
"H" between the base 38 and the tops 354. 356 of the 
towers 326, 328 on which the ledges 350. 352 of the 
heel hoop 300 rest (see Fig. 15A). In one embodiment, 
this distance may be between approximately 20 mm and 
approximately 55 mm and more preferably between ap- 
proximately 35 rnrn and approximately 50 mm, and even 
more preferably approximately 40 mm. 
[0077] In one embodiment, a portion of the base 38 
overlies a portion of the heel hoop 300. thereby provid- 
ing yet another location where the heel hoop engages 
with the base. In the embodiment shown in Figs 1 and 
1 6, the lower ends of the side arms 322. 324 terminate 
with feet 360 (only one of which is shown) extending out- 
wardly therefrom that bear against the upper surface of 
the snowboard When the binding is secured thereto. The 
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base 38 is formed with corresponding cliannels 362 
(see Figs. 1 , M and 18). which slidingly receive the feet 
360 therein. The channels 362 each includes a cap 370 
(see Figs. 17 and 18), which is configured to overlie at 
least a portion of the side and the front of the feet when 
the feet are positioned within the channels. Thus, forces 
applied to the heel hoop as a rider leans against the 
highback are resisted by caps 370 engaging with the 
feet 360. 

[0078] Although the embodiments shown herein in- 
clude certain engaging configurations of the heel hoop 
and the base, the present invention Is not lirnited In this 
respect as other engaging iuoaiions iiiay be einpiuyt;d. 
[0079] In one embodiment, the heel hoop 300 may in- 
clude a base portion or cross member 330, which un- 
derlies the rider's boot and interconnects the opposing 
sides arms 322, 324. Thus, the cross member may be 
employed to enhance the structural Integrity of the heel 
hoop 320 by joining the side arms in a relatively rigid 
manner. The cross member may also serve to transfer 
forces directly to the t)oard. In this respect, as shown 
most clearly in Figs. 16, and 18, the cross member fur- 
ther includes a snowboard engaging surface 390 that 
bears directly against the upper surface of the snow- 
t)oard when the binding is attached thereto. To minimize 
^ny damage to the surface of the snowt>oard as forces 
are imparted ontp.the heel hoop, the snowboard engag- 
ing surface 390 Includes a suitable surface area, Which 
may depend upon the particular material or structure 
forming the snowtx)ard. . 
[0080] I n one embodiment, the cross member 330 in- 
. cludes a forward portion 331 that slides over the base 
38 within a mating recess 333. The binding may also 
Include a heel pad 334 that may be suitably positioned 
on the upper surface of the cross nriember lo eliminate 
any gap between the boot and the snowboard to en- 
hance board response. In one embodiment, the heel 
pad 334 Is mounted to the cross member 330 and may 
extend to the forward portion 331 . The binding may also 
include a toe pad 336 (see Fig. 1). which may be mount- 
ed to the toe end of the base 38 to eliminate any gap 
between the toe area of the boot and the base. It Is to 
be appreciated, however, that the present invention is 
not limited in this respect and that neither a heel pad nor 
a toe pad need be employed. 

[0081] Although the adjustable heel hoop Is described 
herein in conjunction vvith a step-in binding, the present 
invention is not lirnited in this respect, as the adjustable 
heel hoop rpay be employed with other types of bind- 
ings. 

[0082] As discussed above, various combinations of 
the above-described embodiments can be employed to- 
gether. However, these aspects of the invention are not 
lirnited in this respect. Therefore an aspect of the inven- 
tion described with reference to a certain embodiment 
may be employed in other embodiments or in various 
combinations of other embodiments. 
[0083] Having thus described certain embodiments of 



the present invention, various alterations, modification 
and improvements will readily occur to those skilled in 
the art. Such alterations, modifications, and improve^ 
ments are intended to be within the spirit and scope of 
the invention. Accordingly, the foregoing description is 
by way of example only, and not intended to be limiting. 
The invention is limited only as defined in the following 
claims and the equivalent thereof. What is claimed is: 



Claims 

snowboard boot to a snowboard, the mechanism 
. comprising: 

at least one movable engagement member 
having an open position and at least one closed 
position wherein the engagement member is 
adapted to secure the boot to the snowboard, 
the at least one engagement member being bi- 
ased toward the open position when in the at 
. least one closed position. 

2. The mechanism according to claim 1, wherein the. 
at least one closed position includes a plurality of 
closed positions. 

3. The mechanism according to claim 2, wherein one 
of the plurality of closed positions is a fully closed 
position and wherein the at least one movable en- 
gagement member is biased toward the open posi- 
tion over a range ranging from the fully closed po- 
sition to the open position. 

4. The mechanism according to claim 1 , wherein the 
at least one engagement member is automatically 
re-set to the open position unless a snowboard boot 
is engaged with the at least one engagement mem- 
ber. 

5. The mechanism according to claim 1 , further com- 
prising at least one locking assembly having a first . 
locking element adapted for rotation independently 
of the at least one engagement member and a sec- 
ond locking element adapted for rotation independ- 
ently of the at least one engagement member, the 
first , and second locking elements engaging with 
each other to lock the at least one engagement 
member In the at least one closed position. 

6. The mechanism according to claim 5. wherein the 
second locking element is pivotally mounted to the 
at least one engagement member. 

7. The mechanism according to claim 5, wherein the 
locking assembly is arranged so that the boot holds 
the first locking element in engagement with the 
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second locking element. 

8. The nnechanism according to claim 5. further com- 
prising a trigger movably mounted to the at least 
one engagement member, the trigger being con- 
structed and arranged to move the at least one mov- 
able engagement member to the at least one closed, 
position, the trigger comprising the second locking 
element. 

9. The mechanism according to claim 6, wherein the 
second locking element is adapted to rotate relative 
to the at least one engagement member over a lim- 
ited range. 

10. The mechanism according to claim 5. wherein the 
at least one locking assembly includes an unlocked 
configuration corresponding to the open position 
and at least one locked configuration corresponding 
to the at least one closed position, wherein second 
locking element is biased toward the unlocked con- 
figuration. 

11. The mechanism according to claim 10, wherein the- 
at least one closed position includes a plurality of 
closed positions, one of the plurality of closed posi- 
tions being a fully closed position, and wherein the 

vat least one locked position includes a plurality of 
■locked positions corresponding to the plurality of 
rclosed positions, wherein the second locking ele- 
ment is biased toward the unlocked configuration 
I over a range ranging from the fully locked configu- 
vration to the unlocked configuration. 

12. The mechanism according to claim 1. in conibina- 
tion with a snowboard binding, the snowboard bind- 
ing having a base defining a longitudinal axis that 
extends in a heel to toe direction, wherein the at 
least one engagement member is mounted to the 
base for movement about an axis extending along 
the longitudinal axis of the base. 

13. The mechanism according to claim 5, wherein the 
at least one engagement member comprises, first 
and second engagement members and wherein the 
at least one locking assembly comprises first and 
second locking assemblies, respectively adapted to 
lock the first and second engagement members. 

14. The mechanism according to claim 1, in combina- 
tion with the snowboard boot. . . 

15. The mechanism according to claim 4, in combina- 
tion with the snowboard boot. 

16. The mechanism according to claim 1, further com- 
prising a trigger movably mounted to the at least 
one engagement member, the trigger being con- 



structed and arranged to move the at least one mov- 
able engagement member to the at least one closed 
position. 

5 17. The mechanism according to claim 1 , further com- 
prising at least one locking assembly adapted to 
lock the at least one movable engagement member 
in the at least one closed position, wherein the lock- 
ing assembly corriprises an over-center locking ar- 

fO rangement. 

18. A snowboard binding mechanism for securing a 
snowboard boot to a snowboard, the mechanism 
comprising: ' 

15 . ■ . ' • 

a first engagement member adapted to engage 
a first portion of the boot and to compensate for 
a thickness of any snow, ice or debris lying be- 
neath a first sole portion of the snowboard boot; 

20 and 

a second engagement member adapted to en- 
gage with a second portion of the boot and to 
compensate for a thickness of any snow, ice or 
debris lying beneath a second sole portion of 

25 the snowboard boot independently of any com- :. 

pensation occaisioned by the first engagement 
member as a resujt of any snow, ice or debris 
lying beneath the first sole portion of the snow- 
board boot. 

19. The mechanism according to claim 18, wherein 
each one of the engagement members is adapted 
for movement between an open position and a plu- 
rality of closed positions wherein one of the engage- 

35 ment members holds the boot in one of the plurality . 
of closed positions. 

20. The mechanism according to claim 18, further com- 
prising a first locking assembly adapted to lock the 

40 first engagement member in any one of the plurality 
of closed positions and a second locking assembly 
adapted to lock the second engagement member in 
any one of the plurality of closed positions. 

45 21. The mechanism according to claim 20, wherein 
each locking assembly comprises a first locking el- 
ement adapted for rotation independently of the at 
least one engagement member and a second lock- 
ing element, the first and second locking elements 

50 engaging with each other to lock the at least one 
engagement member In the at least one closed po- 
sition. 

22- The mechanism according to claim 21 , wherein the 
55 second locking element is adapted for rotation in- 
dependently of the at least one engagement mem- 
ber. . ■ 
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23. The mechanism according to claim 21 , wherein the 
first locking element of the first locking assembly is 
mounted, for rotation independently of the first lock- 
ing element of the second locking assembly. 

24. The mechanism according to claim 20, wherein 
each locking assembly comprises an over-center 
locking arrangement. 

25. The mechanism according to claim 20, wherein 
each locking assembly comprises an element hav- 
ing an increasing radius. 

26. A snowboard binding for securing a snowboard boot 
to a snowboard, the binding comprising: 

a base adapted to receive the boot, the base 
having a heel end and a toe end and defining 
a longitudinal axis extending in a heel to toe di- 
rection; 

a first engagement member mounted to the 
base and adapted to engage a first portion of 
the boot; 

a second engagement member mounted to the 
base and adapted to engage a secdnd portion 
of the fcx)ot; 

. a first locking mechanism mounted to the base 
for movemeint between a first unlocked position 
and a plurality of first locked positions, wherein 
the first locking mechanism engages the first 
engagement member when the first locking 
mechanism rs in each of the first locked posi- 
tions and wherein the first locking mechanism 
does not directly engage with the boot; and . 
a second locking mechanism mounted to the 
base for movement between a second un- 
locked position and a plurality of second locked 
positions, wherein the second locking mecha- 
nism engages the second engagement mem- 
ber when the second locking mechanism is in 
each of the second locked positions and where- 
in the second locking mechanism does not di- 
rectly engage with the boot. 

27. The binding according to claim 26, wherein the first 
engagement member is adapted to move between 
a first open position, corresponding to the first un- 
locked position and a plurality of first closed posi- 
tions corresponding to the plurality of first locked po- 
sitions, wherein the second engagement member 
is adapted to move between a second open position 
corresponding to the second unlocked position and 
a plurality of second closed positions corresponding 
to the plurality of second locked positions, and 
wherein the first and second engagement members 
are adapted to move independently of each other. 

28. The binding according to claim 26, in combination 



with the snowboard boot. 

29; A snowboard binding for securing a snowboard boot 
to a snowboard, the binding comprising: 

5 ■ . 

a base adapted to receive the boot; 
at least one engagement member movably 
mounted to the base between an open position 
and at least one closed position wherein the at 
10 least one engagement meml>er is adapted to 

engage the boot; and . 
a non-metallic heel hoop adjustably mounted to 

ward direction relative to the base, the heel 
15 hoop being mounted at a location on the base 

such that no portion of the heel hoop extends 
forward of the at least one engagement mem- 
ber. 

20 30. The binding according to claim 29, wherein the heel 
hoop is adjustably mounted to the base in a tele- 
scoping manner. 

31 . The binding accordirig to claim 29, wherein the heel 
25 hoop is adjustably nxjunted to the base over a 

range of approxirriately 17 mm. 

32. The binding according to claim 29, wherein the base 
includes a pair of towers and wherein the heel hoop 

30 includes a corresponding pair of side arms that en- 
. gage with the towers. - 

33. The binding according to claim 32, wherein the tow- 
ers and the side arms include ribs formed thereon, 

35 the ribs of tlie side arms engaging with the ribs on 
the towers. 

34. The binding according to claim 29, wherein the heel 
hoop engages with the. base at a plurality of loca- 
te tions. 

35. The binding according to claim 32, wherein the tow- 
ers each including a top surface and the side arms 
each including a ledge that rests on a correspond- 

45 ing top surface of the towers. 

36. The binding according to claim 35, wherein the tow- 
ers have a height defined between the base and the 
top surface of the tower, the height being in a range 

50 of approximately 20 mm and approximately 55 mm. 

37. The binding according to claim 36, wherein the 
height is in a range of approximately 35 mm and 
approximately 50 mm. 

55 

38. The binding according to claim 37, wherein the 
height is approximately 40 mm. 
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39. The binding according to claim 29, wherein the heel 
hoop includes side arms that terminate at feet, the 
feet engaging the base beneath a portion thereof. 

40. The binding according to claim 39, wherein the base 
includes.channels that slidingly receive the feet. 

41. The binding according to claim 40, wherein the 
channels include a cap that overlies at least a por- 
tion of the feet. 

42. The binding according to claim 39, wherein the feet 
are constructed and arranged to bear against an up- 
per surface of the snovy(board when the binding is 
secured thereto. 

43. The binding according to claim 29, wherein the heel 
hoop includes side arms and a base portion inter- 
connecting the side arms, the base portion being 
configured and arranged to underlie the boot when 

■ the boot is secured to the binding. 

44. The binding according to claim 43, wherein the base 
portion includes a snowboarrj engaging surface that 
is constructed and arranged to bear against an up- 
per surface of the snowboard when the binding is 
secured thereto. 

45- The binding according to claim 44. wherein the 
snowboard engaging surface of the base portion is 
of sufficient area to prevent damage to the upper . 
surface of the snowboard as the base portion bears 
against the upper surface of the snowboard when 
a rider leans against the heel hoop. 

46. The binding according to claim 29. further compris- 
ing a highback mounted to the heel hoop. 

47. The binding according to claim 29, wherein the heel 
hoop includes a heel pad mounted thereto that is 
constructed and arranged to underlie a heel of the 
boot when the boot is secured within the binding. 

48. The binding according to claim 47, wherein the heel 
hoop includes side arms and a base portion inter- 
connecting thiB side arms, the base portion being 
configured and arranged to underlie the boot when 
the boot is secured to the binding, the heel pad be- 
ing mounted to an upper surface of the base portion: 

49. A snowboard binding for securing a snowboard boot 
to a snowboard, the binding comprising: 

a binding base being adapted to receive the 
boot; and 

a heel hoop adjustably mounted to the binding 
base for movement in a forward and rearward 
direction relative to the binding base, the heel 



hoop including a base portion that is adapted 
to at least partially underlie the sole of the boot 
when the boot is held within the binding. 

s 50- The binding according to claim 49, wherein the heel 
hoop is adjustably mounted to the base in a tele- 
scoping manner. . 

51. The binding according to claim 49, wherein the heel 
hoop is adjustably mounted to the base over a 
range of approximately 17 mm. 

52. The binding according to claim 49, wherein the 
binding base incjudes a pair of towers and wherein 

15 the heel hoop includies a corresponding pair of side 
arms that engage with the towers. 

53. The binding according to clairn52, wherein the tow- 
ers and the side arms include ribs formed thereon, 

20 the ribs of the side arms engaging with the ribs on 
the towers. 

54. The binding according to claim 41 , wherein the heel 
hoop engages with the binding base at a plurality of 

25 locations. 

55. The binding according to claim 52, wherein the tow- 
ers each include a top surface and the side arms 
each include a ledge that rests on a corresponding 

30 top surface of the towers. 

56. The binding according to claim 55. wherein the tow- 
ers have a height defined between the binding base 
and the top surface of the tower, the height being in 

35 a range of approximately 20 mm and approximately 
55 mm. 

57- The binding according to claim 56, wherein the 
height is in a range of approximately 35 mm and 
40 approximately 50 mm. 

58. The binding according to claim 57, wherein the 
height is approximately 40 mm. 

45 59. The binding according to claim 49, wherein the heel 
hoop includes side arms that terminate at feet, the 
feet engaging the base beneath a portion thereof. 

60. The binding according to claim 59, wherein the 
50 binding base includes channels that slidingly re- 
ceive the feet. 

61. The binding according to claim 60. wherein the 
channels include a cap that overlies at least a por- 

55 tion of the feet. 

62. The binding according to claim 61 , wherein the feet 
are constructed and arranged to bear against an up- 
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per surface of the snowboard when the binding is 
secured thereto. 

.63. The binding according to claim 49, wherein the heel 
hoop includes side arms and wherein the base por- 5 
tion interconnects the side arms. 

64. The binding according to claim 63, wherein the base 
portion includes a snowboard engaging surface that 

Is constructed and arranged to bear against an up- io 
= per surface of the snowboard when the binding is 
secured thereto. 

65. The binding according to claim 64. wherein the 
snowboard engaging surface of the base portion is 
of sufficierit area to prevent damage to the upper 
surface of the snowboard as the base portion bears 
against the upper surface of the snowboard when 
a rider leans against the heel hoop. . 

. .66. The binding according to claim 49, further compris- 
ing a highback mounted to the heel hoop. 

67. The binding according to claim 49, wherein the base 
portion of the heel hoop includes a heel pad mount- 25 
ed thereto that is constructed and arranged to un- 

. derlie a heel of the. boot when the boot is secured 
within the binding. 

68. The binding according to claim 49, further compris- 30 
ing at least one engagement member rnovably 
mounted to the binding base and having an open 
position and at least one dosed position wherein 
the engagement nriember is adapted to secure the 
boot to the snowboard, the at least one engagement 35 
member being biased toward the open position 
when in the at least one closed position. 
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Fig. 2B 
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